Cytochemical visualization of anions in collagenous and elastic fiber-associated connective tissue matrix in neonatal and adult rat lungs using iron-containing stains.
The cytochemical reactivity of pulmonary connective tissue matrix component in neonatal and adult rat was evaluated using high iron diamine (HID) to detect sulfate ester end groups and dialyzed iron (DI) to detect sulfated and carboxylated end groups of complex carbohydrates, including glycoproteins and glycosaminoglycans at the ultrastructural level. The HID reaction product, in the form of discrete 5-12 nm silver particles following appropriate intensification with thiocarbohydrazide-silver proteinate, was found associated with cell surfaces, the elastin component of elastic fibers, and at regular intervals along the length of collagen fibers in large airways and deep lung interstitium. Staining was similar in adult and neonatal rats, except in areas where connective tissues were presumably still rapidly developing in the neonatal animals. Here large gaps or spaces containing filamentous structures were observed between collagen and elastic fibers. The distribution of DI-reactive sites was similar to that seen with HID with the exception of elastic fibers in which only the microfibrillar portion stained. The collagen-associated reaction was not regularly disposed like that stained with HID, but rather it formed a tight continuous density around the fiber. These results indicated the presence and location of glycoproteins and glycosaminoglycans in connective tissue ground substance regions prior to the full development of elastic and collagenous elements in neonatal pulmonary airways and parenchyma. They also demonstrate cytochemically the presence of a sulfate ester-containing complex sugar found associated with the elastin component of elastic fibers in the lung.